The article presents the results of time-space analysis of selected aspects of road safety in the European Union countries. The study horizon covered years 1991-2011. Data for the analysis were obtained from the databases of Eurostat and related to the number of accidents and the number of people killed and injured in road accidents. The raw values of these attributes were converted into intensity rates against the number of inhabitants. The rest of the work presents in a graphical form the rankings of EU countries according to road safety in 2011 based on the rate of accidents, injuries and the killed in terms of the number of inhabitants. Since the rankings were characterized by a very low similarity of results, it was made a critical assessment of the reliability of data on the number of accidents and the number of people injured published by EUROSTAT. In particular, it was shown that these data are not comparable and cannot be the subject of thorough international analysis. The reason for this fact are significant differences in the definition of persons injured and hence the accident. We can draw an important conclusion that all international comparisons must be based on the index number of people killed in road accidents. Taking into account the temporal aspect of the studied phenomenon, for each country it was determined the direction and rate of change indicator of the killed in accidents in the years 1991-2011 using the linear trend models. In a more detail way it was analyzed the level of road safety in Poland and neighboring countries -Germany, Slovakia , the Czech Republic and Lithuania.
INTRODUCTION
Road accidents are the major cause of deaths of young people in most European countries. Apart from the direct social and economic effects road accidents also have indirect effects on many negative phenomena -such as escalation of demographic crisis in the European Union countries. In 2011, in 27 Member States of the European Union nearly 31 thousand of people were killed on the road. In the study period of this work so in the years 1991-2011, more than 1,1 million people were killed on the EU roads.
The country in which the most people were killed in road accidents in 2011, was Poland (in total number it was 4189 people, while the rate of road fatalities per 1 million of inhabitants was 109, which placed Poland in second place among the European Union countries). For the meantime, the analysis of variability in the number and effects of road accidents in Poland leads to some optimistic conclusions -every year they are becoming less and less [Sobolewski 2012 ]. To explain these pieces of seemingly conflicting information, it is necessary to carry out a comparative analysis of the diversity of road safety in Poland and other European countries, taking into account the time factor.
The basic test, the results of which are presented in this work, is the analysis of spatial differentiation of road accidents risk in the particular countries of the European Union. For this purpose, the relative rate of fatalities, in which the reference point was the number of inhabitants, was used. European Union countries are very much different in terms of the level of this rate. In 2011, it was the highest in Greece (111 fatalities per million inhabitants), and the lowest in Great Britain (statistically 31 people on million inhabitants died in road accidents, which is almost four times less than in Greece!). Because of the fact that the risk of road accidents in the European Union countries is so much varied, the issue of variability of such phenomenon over time naturally arises. The following work also contains the answer to such a question, by making a detailed analysis of the dynamic rate of people killed in road accidents in the period 1991-2011 at the level of each country.
In the subsections two and three basic information about the definitions of road accidents in the European Union countries as well as the social and economic costs of these occurrences have been shown. Next, there have been presented the data source from which the material for statistical analysis was used. Subsection four deals with an interesting issue concerning data of number of accidents, injured and those who died in those accidents being linked together. Here what is particularly important is the issue of comparability of international data because without such a condition, any spatial analysis has no practical sense. The fifth part of the work presents a detailed analysis of the variability rate of those killed in road accidents in the years 1991-2011 in each European Union country. The work ends with a conclusion in which the directions for further researches have been outlined. reducing the number of serious injuries and the strategy enabling its fulfilling has been taken. As far as gathering statistical data is concerned, it has been recommended that in the European Union countries there is a need to use one of these methods:
 combining data from hospital documents with the ones from the police;  using only data from hospital;  using police data with the margin of error, as the result of which the statistics of number of fatalities are underestimated. The announcement of European Commission concerning road safety for the years 2011-2020 has obtained the support of the European Parliament in the form of a resolution from 27 September 2011 6 , which supported the objective of reducing the number of fatalities by 50 % by 2020. In addition, the social costs of road accidents in the EU amounting to 130 billion Euro per year were stated and determining the following objectives had been suggested: 9 the following definition of road accident has been presented: "An accident with the victims is the accident which involves at least one road vehicle in movement on public road or the private one with the right of access for the general population, as a result of which at least one person is injured or killed. Suicide or its attempt is not an accident but the incident caused by a deliberate act aimed at personal injury resulting in death. However, if as a result of suicide or its attempt some other road user suffers, then such an incident is considered to be an accident with casualties. Here, there can be included: road vehicles collisions, collisions with pedestrians and road vehicles with the participation of road vehicles and animals or fixed obstacles and with the participation of only one road vehicle. Collisions involving road and rail vehicles are also taken into consideration. Collisions involving many vehicles are considered as only one accident if further collisions take place in a very short period of time. Accidents with victims do not include accidents that end only with material loss. Terrorist attacks are precluded. As to "the fatality", it is a road accident in which there is a fatality. The casualty of accident is a person killed or injured as a result of road accident".
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SOCIOECONOMIC COSTS OF ROAD ACCIDENTS
According to one of the earliest European Commission's guidelines on the subject of evaluation in the category of the costs of transport, the following main categories of unit costs of road accidents are being recognized:
 medical costs;  the costs of lost productive capacity (lost production);  the assessment of the lost quality of life (the loss of goods due to accidents);  the costs of the property damage;  the administrative costs.
With the development of research in this direction, the issue of the costs of road accidents has been expanded with new elements, including road collisions. Therefore, in terms of the valuation of the social consequences of road traffic, the valuation of the costs of road accidents according to the following formula have been recommended [Jaździk-Osmólska 2012]:
where:
K zdr -the costs of road accidents, K bps -the security costs per se, K bpr -the direct costs of accidents (direct economic costs), K psr -the indirect costs of accidents (indirect economic costs), K kol -the costs of collision, K dod -additional costs.
The major direct costs of accidents are:  medical and rehabilitation costs are the ones associated with the period of the patient's working disability;  the administrative costs of the accident which include: the costs of police investigation concerning the accident, legal costs and administrative costs of insurance;  the costs of emergency services concerning emergency assistance;  the costs of damage to property which include damage to the vehicle and the equipment of the road. The indirect economic costs can be defined as the lost Gross Domestic Products as a result of premature death and disability to work of the injured due to an accident.
All the costs which were mentioned are not able to convey and balance the tragedy of the casualty, aggrieved and their families. In Poland (as well as in many other countries) apart from the overall statistics, we know practically nothing about the casualties of road accidents. What happens with people who lose their jobs as a result of accident or have to change it for much worse? What happens with the families of fatalities deprived of the main breadwinner as a result of accident?
The losses generated by road incidents have definitely a negative impact on the quality of life of a society. Not only are they the causes of many tragedies but also have a certain economic dimension reflecting adversely on the financial possibilities of the country. As far as Poland is concerned, these losses can be estimated in tens of billions (zloty),
The analysis of changes in mortality in traffic in the European Union … 101 slowing the economic opportunities and at the same time increasing the financial encumbrance of citizens [Popiel 2012] 10 . The calculation of accidents costs in case of economy should be an impetus for the authorities to take further steps to increase safety on the roads. According to the recommendation of the WHO, in order to increase road safety in Poland, it is necessary to enforce regulations concerning speed limits in much efficient way. On the other hand, the organization highlights good enforcement of regulations concerning prohibition of driving under the influence of alcohol.
DATA SOURCES AND THE METHODS OF MEASUREMENT OF POTENTIAL ACCIDENTS
The analysis was based on data concerning 27 Member States of the European Union (according to the state from the beginning of 2013) about the number of injured and killed in road accidents, which were obtained from the Eurostat sites. This data was supplemented by information on the number of accidents which are available on the UNO. The time horizon of the analysis covered the period of 1991-2011.
In order to enable the comparison of data for countries of different size, rough values for the number of accidents, people injured and killed had been related to the population, defining thereby three rates:
 the rate of the number of accidents per million inhabitants;  the rate of the number of injured per million inhabitants;  the rate of the number of fatalities per million inhabitants. The rate of the number of people killed in accidents seems to be the best to describe a complex phenomenon known as "the level of road safety". This rate cumulates information about the number of accidents and their severity, the effectiveness of lifesaving system, etc. On the other hand, considering benefits from the economic point of view, the number of people being injured is strongly associated with the financial consequences of accidents because not only fatal accidents generate such costs. In the next section information about the spatial distribution of the values of all three rates in 2003 defined below will be provided. Correlations between these rates will be also explored and the issues of accordance in case of definitions being analyzed in this work will be mentioned. The basic variables describing the level of road safety are: the number of accidents, the number of people injured and the number of fatalities. Of course, the analysis of international data require bringing rough values to comparability, which were obtained by converting them into a million inhabitants. The next sections present the spatial distribution of rates obtained in this way in the European Union countries in 2011.
First, however, it was decided to check the accordance of the information about the level of road safety in the individual rates. For this purpose, the values of Spearman's rank correlation coefficients, by which we can assess the accordance of the country's orderliness of each rate, was calculated (Table 1) .
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The results are surprising. It turns out that there is a very high correlation between the intensity rates for the number of accidents and injuries, but none of them is related to the rate of the number of killed in road accidents. For example, the number of injured per million inhabitants is the highest in Belgium, and Austria. It is also high in Germany, Luxemburg and Italy (Fig. 2) . The presented territorial distribution of this rate is different from the spatial differentiation rate of road casualties (Fig. 3) . These discrepancies are so large that it is difficult to explain them in a rational way. Indeed, the level of road life-saving and health services remain at a much lower level in the Eastern European countries which may result in the fact that the rate of the number of people being killed to the ones being injured is higher in these countries. However, it does not explain such huge differences, especially as they also relate to the Western European countries (in the Netherlands the rate of the number of injured is almost ten times lower than in neighboring Belgium!). Source: own study Figure 2 . The differentiation of the rate of the number of injured in road accidents in the EU countries in 2011
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It seems that there are two issues of the real reason for such a huge differentiation in the rate level of the people injured in road accidents -firstly, the differences in the definition of a person injured in the road accident, secondly, the tendency of not reporting to the police parts of the road incidents in some countries. The second factor is, however, probably of marginal importance, so it is worth to look closer at the definitional differences that occur in the European Union countries 11 . At this point we will stop for acknowledgment of the fact that the substantive value of the data concerning the number of injured and the number of accidents is very small and, therefore, all further analysis will be based only on the rate of the number of fatalities Source: own study 11 The issue will be thoroughly presented in the monograph on road safety in an international aspect which is planned to be released by the authors in 2014. 12 It is worth mentioning that the European Union has taken a number of measures to harmonize statistics from different countries in 2012-2013, which would be possible after the adoption of consistent system for defining the circumstances and incidents related to road accidents.
CHANGES IN THE NUMBER OF ROAD CASUALTIES IN THE EUROPEAN UNION COUNTRIES 1991-2011
In this part of the work, the analysis of the risk of road accidents will be extended for the time dimension. The rate of the number of road accidents casualties per million inhabitants will be the subject of the analysis. Below, ( Table 2) there have been placed the information concerning the minimum and maximum value of this rate in the European Union countries in particular years, and the mean value as well as median and classical coefficient of variation have been given. The complement of information about the distribution of the rate of the number of killed in individual countries is the total number of road casualties in the whole European Union. Source: own study
The following table (Table 3) presents the results of the analysis of linear trends for the accident rate in the period 1991-2011 for each of the analyzed countries. The countries had been ranked in the increasing order against the value of the regression coefficient (B), starting from those where declines in road safety risks were the greatest. About the quality of the linear model matching to the value rate in the years 1991-2011 testifies the value of linear correlation coefficient (r), and the addition of the analysis are the values of Spearman's correlation coefficient, which should allow to identify the presence of nonlinear trends. As we can see, for almost all the EU countries, except for Bulgaria, Romania, Malta and Slovakia we can say about fairly systematic with a huge linear approximation, the decline in the number of killed rate per one million inhabitants. In Portugal, the average annual rate of decline is 12.6 deaths per one million inhabitants, in Germany 4.6 and in Poland 3.8. The profound analysis should, however, rely on the connection of the rate of decline with the average level of the rate provided, therefore, the table contains its highest and lowest value in the whole analyzed period. In this context, the result for Poland is unfortunately one of the worst as no other country has such a low rate of decline with such a high value of the rate of killed. , showing the trajectory of changes in the number of killed per million inhabitants in Poland (Fig. 4) and in the European countries neighboring with Poland or lying nearby (Fig. 5 and 6 ) on the background of the whole population of EU countries. 
